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@ In an automatic call transfer system for use in carrying 
out transfer of a terminating call from one of telephone sets 
(T) to another through an exchange (11), a person identifica- 
tion number (ID) is assigned to each of persons movable in 
a limited area and is generated from a transmitter (TX) con- 
veyed by each person. The limited area is divided into a plu- 
rality of zones (Z) which are defined by receivers (RX) con- 
nected through subscriber lines to the exchange, respec- 
tively, and which include at least one of the telephone sets, 
respectively. The person identification number is produced 
from a transmitter (TX) conveyed by each person and is re- 
ceived by a selected one of the receivers In the zone for the 
selected receiver to sent through one of the subscriber lines 
(L) to the exchange. A line number of the one subscriber 
line is memorized in a memory of the exchange in corre- 
spondence to the person identification number and is 
changed as each person moves in the limited area. Respon- 
sive to the terminating call carrying the person identifica- 
tion number, the exchange searches the memory to detect 
the line number memorized therein and to transfer the ter- 
minating call to one of the telephone sets indicated by the 
memorized line number. 
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© Automatic call transfer system capable of carrying out call transfer without manual operation. 
© In an automatic call transfer system for use in carrying 
out transfer of a terminating call from one of telephone sets 
(T) to another through an exchange (11 1 a person identifica- 
tion number (ID) is assigned to each of persons movable in a 
limited area and is generated from a transmitter (TX) con- 
veyed by each person, the limited area is divided into a plura- 
lity of zones (Z) which are defined by receivers (RX) connec- 
ted through subscriber lines to the exchange, respectively, 
and which include at least one of the telephone sets, re- 
spectively. The person identification number is produced 
from a transmitter (TX) conveyed by each person and is re- 
ceived by a selected one of the receivers in the zone for the 
selected receiver to be sent through one of the subscriber 
ines (U to the exchange. A line number of the one subscriber 
nrte is memorized In a memory of the exchange in correspon- 
dence to the person IdentificatlofTh umber and is changed as 
each person moves in the'limited area. Responsive to the 
terminatina call carrying the person identification number, 
the exchange searches the memory to dated the line tiumber 
memorized therein and to transfer the terminating call to one 
°i the telephone sets indicated by the memorized line 
number. 




FIG. I 



L 



0152908 



-A - 



1C 



15 



AUTOMATIC CALL TRANSFER SYSTEM 
CAPABLE OF CARRYING OUT CALL 
TRANSFER WITHOUT MANUAL OPERATION 



Background of the Invention: 

This invention relates to an automatic call 
transfer system for use in carrying out automatic transfer 
of a call by the use of an exchange. 

A recent development of an electronic technique 
enables realization of various additional functions 
in the field of telephone exchange. Automatic trans£er_ 
of a terminating call is known as one of such additional 
functions and serves to automatically transfer the termi- 
nating call in a limited area from a certain telephone 
set to ar.other one by tracing a destination. 

A conventional automatic call transfer system 
has been used wherein a destination directory number 
is ma nually registe red into an exchange by a person 
= - he leaves a seat assigned to him. 

. • „ - - S t- - = ^r-s»s out automatic 
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With this system, a destination directory number is 
manually set by each person into the automatic dialing 
set and each call for the person in question is automati- 
cally transferred through a transfer line to a destination 
telephone assigned with the destination directory number. 

At any rate, a manual operation should be carried 
out to set the destination directory number each time 
on occurrence of requests of transfer and is therefore 
troublesome for each person. 

In addition, a person should have a destination 
directory number changed by any other person when moves 
among a plurality of different destinations or changes 
a destination on the midway. No change of the destination 
directory number results in wrong transfer of a call. 

When a single directory number is used in common 
to a plurality of persons, inconvenience takes place 
such that a busy time becomes long* Furthermore, the 
transfer operation is carried out irrespective of an 
emergent call or a nonemergent one. 

Summary of the Invention: 

It is an object of this invention to provide 
an automatic call transfer system wherein no manual 
operation is necessary on carrying out transfer of a 
call . 

It is another object of this invention to provide 
an automatic call transfer system of the type described, 
which can trace a destination directory number even 
when a person happens tc move ~ o a different destination, 
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changing an initial destination on the midway to the 
different destination . 

It is still another object of this invention 
to provide an automatic call transfer system of the 
type described, wherein inconvenience does not take 
place even when a telephone set is used in common to 
a plurality of persons. 

It is yet another object of this invention to 
provide an automatic call transfer system of the type 
described, wherein transfer of a caj.1 can be requested 
by a particular person alone to prevent a nonemergent 
call from being transferred. 

An automatic call transfer system to which this 
invention is applicable is for use in automatically 
carrying out call transfer by the use of an exchange 
which is coupled through subscriber lines to telephone 
sets, respectively.. The telephone sets are specified 
by line nu mber s corresponding to the subscriber lines, 
respectively, and are distributed in an area so as to 
be utilized by persons movable in the area. According 
to this invention, a person i de n t i f i c a t i o n numb e r is 
assigned to each of specific ones cf the persons so 
as t o identify each -jspecific person. The system comprises 
a plurality of rece iving^ means coupled to the exchange 
and having receivable zones into which the area is divided 
so that at least one of the telephone sets is included 
in each of the receivable zones. Each of the r eceivin g 
means is for receiving an identification number signal 
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representative of the person identification number. 
The system further comprises signal generating means 
conveyed by each specific person for generating the 
identification number signal such that it is received 
by a selected one of the receiving means when each specific 
person is staying in the receivable zone for the selected 
one of said receiving means- The exchange comprises 
memory means coupled to the receivers for memorizing 
specific at least one of the line numbers of the receivable 
zone for the selected one of the receiving means in 
correspondence to the identification number signal and 
call transferring means coupled to the memory means 
and responsive to the call carrying the person identifica- 
tion number for transferring the call to the telephone 
set specified by the specific at least one of the line 
numbers with reference to the memorized identification 
number signal. 

Brief Description of the Drawing: 

Fig. 1 is a schematic block diagram of an automatic 
call transfer system according to a first embodiment 
of this invention; 

Fig. 2 is a time chart for use in describing 
operation of a radio transmitter illustrated in Fig. 1; 

Fig. 3 is a block diagram of an exchange for 
use in the automatic call transfer system illustrated 
in Fig. 1; 

Fig. 4 is a flow chart for use in describing 
operation of the transmitter/ the exchange, and a receiver 
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which are all illustrated in Fig. 1; 

Fig. 5 is a flow chart for use in describing 
another operation of the exchange illustrated in Fig. 3; 

Fig. 6, depicted below Fig. 2, is a time chart 
for use in describing operation of an automatic call 
transfer system according to a second embodiment of 

this invention; 

Fig. 7 is a block diagram of a radio transmitter 
for use in the automatic call transfer system illustrated 
in conjunction with Fig. 6; and 

Fig. 8 is a block diagram of a radio receiver 
operable in cooperation with the radio transmitter illust- 
rated in Fig. 7. 

Description of the Preferred Embodiments; 
Referring to Fig. 1> an automatic call transfer 
system according to a first embodiment of this invention 
is for use in carrying out automatic call transfer by 
the use of an exchange 11 which will be described later 
and which may, for example, be a private b r anch exchang e. 
The illustrated system comprises a plurality of telephone 
sets T 1Q , T i;l , T 2n , T 21 , and T^q distributed in a limited 
area of an office, a factory, or the like. The telephone 
sets T (suffixes omitted) are coupled to the exchange 
11 through subscriber lines L 1Q , L 21' L 22' and 

L 3Q , respectively, and assigned with directory numbers 
TEL corresponding to line numbers ^M 10 ' LN n' LN 21' 
I 22 , and LN 3Q of the subscriber lines L 1Q through L 3Q , 
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It is assumed that each cf the telephone sets 
T is assigned or dispensed to a single person A, B, 
C, D, or E , and disposed at his seat, although it is 



usable by any other persons and that specific ones A, 
D, and E of the persons are given first through third 
person identification numbers ID 1 , ID 2 , and ID 3 peculiar 
thereto. The persons A, D, and E will be named first, 
second, and third persons, respectively. Each of the 
persons A to E is assumed to free to move in the area. 

In the example being illustrated, the area is 
divided into first through third zones Z^, Z 2 , and Z 3 
which are determined by first through third radio receivers 
RX 1# RX 2 , and RX 3 , respectively. The first through 
third zones may partially be intersected to each other. 
The first through third radio receivers RX ]L , RX 2 ,- and 
RX 3 are disposed at center portions of the first through 
third zones Z^ t Z^ 9 and Z 3 , respectively, and are connected 
to the exchange 11 through selected ones L 1Q , L 2 0' 



and 



L 3Q of the subscriber lines of the first through third 
20 zones Z 1 to Z^. Inasmuch as the selected subscriber 

lines L 1Q , L 2Q , and L 3Q are also connected to the telephone 
sets T 1Q/ T 2Q , and T 3Q , the first through third radio 
receivers RX^ RX 2 , and RX 3 are connected to the selected 



subscriber lines L 1Q , L 2Q , and L 3Q in parallel to the 
telephone sets T 1Q , T 2Q , and T 3Q . From this fact, it 
is readily understood that the area is divided so that 
at least one of the telephone sets is placed in each 
cf the first through third zones Z^, Z ? , and Z ^ - 
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The line numbers LN 1Q , LN 2Q , and LN 3Q for the 
selected subscriber lines L iQ , L 2Q , and L 30 may be called 
first, second, and third line numbers, respectively. 

The first through third persons A, D, and E 
are possessed of first through third portable radio 
transmitters TX^.TX^ and TX3 (will simply be called 
radio transmitters) which generate, as radio signals, 
first through third identification number signals represent- 
ative of the first through third person identification 
numbers ID X to ID3, respectively. Each radio signal 
may be of an ultra high frequency band and is produced 
by the portable radio transmitters TX with electric 
power of, for example, 0.1 milliwatt. 

Temporarily referring to Fig. 2, the portable 
radio transmitters TX are assumed to be equal in number 
to n in Fig. 2 and produce the given or assigned identifi- 
cation number signals (ID) as successions of first through 
n-th bursts, respectively. For example, the first portable 
radio transmitter TX ± produces the first bursts having 
a first period ^ , as illustrated along a top line TX X 
of Fig. 2. Each of the first bursts carries the first 
identification number signal (ID^. The second portable 
radio transmitter TX-, produces the second bursts appearing 
in a second period t-> which is different from the first 
period t x . Like each of the firs-, bursts, each of the 
second bursts conveys the second identification number 
signal (ID.,). Likewise, the n-th bursts have an n-th 
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identification number signal (ID ). 

. n 

Thus, the burst successions have different periods 
from one another in consideration of collision among 
the identification number signals (ID) in a single one 
of the zones Z. For example, a plurality of the burst 
successions illustrated in Fig. 2 collide with one another 
at a time instant t Q . When the collision takes place 
in the same zone Z^, Z 2 , or Z^, each radio receiver 
RX^, RX 2 , or RX 3 can not receive and reproduce any identi- 
fication number signals ID. However, the collision 
is dissolved when the next following burst is received 
because of the different periods of the burst successions. 

Turning back to Fig. 1, each of the first through 
third identification number signals (ID^ to (ID 3 ) can 
be received by the first through third receivers RX^ 

to RX- in the first through third zones Z, to'z.. In 

13 

this sense, each of the first through third zones 
to Z 3 may be called a receivable zone for the radio 
signals, namely, the first through third identification 
number signals (ID^ to (ID 3 >. Practically, each of 
the first through third zones Z^ to Z 3 may have a radius 
between 5 meters and 10 meters in consideration of the 
electric power of the first through third radio transmit- 
ters TX^ to TX 3 . This implies that the radio receivers 
may be spaced with a distance cf 10-20 meters left there- 
between . 

With this system, the radio receivers RX transfer 
the person identification numbers ID (suffix omitted) 
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as electric identification signals to the exchange 11 

through the first through third subscriber lines L 1Q , 

L , and in response to the radio signals carrying 

20 30 

the first through third identification signals. 

Referring to Fig. 3 together with Fig. 1, the 
illustrated exchange 11 accommodates the subscriber 
lines L (suffixes omitted) clustered into a plurality 
of groups G^, G 2 , and G 3 which are distributed to different 
ones of the receivable zones Z. Let the groups G x , 
G 2 , and G' 3 include the subscriber lines L 1Q , L 2Q , 
L 21 ; and L 3Q (Fig. 1) connected to the telephone sets 
of the first through third zones Z 1 to Z 3 , respectively. 
The exchange 11 also accommodates a plurality of external 
lines EXT, such as main wires, connected to another 
exchange or the like. 

As is known in the art, the exchange 11 comprises 
a central control unit (CO 21 and a switch or link 
unit 22 operable under control of the central control 
unit 21 to connect or disconnect the subscriber lines 
L, the external lines, and the like. 

In Fig. 3, the exchange 11 further comprises 
a subscriber memory 25 for temporarily memorizing status 
of each subscriber. The illustrated subscriber memory 
25 is connected to the central control unit 21 and the 
switch unit 22 through buses and has a line number (LN) 
area 26 and an identification (ID) memory area 27. 
The line number area 26 has firsc local addresses which 
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which are loaded in a known manner with electric signals 
necessary for the exchange 11. The identification memory 
area 27 has second local addresses which correspond 
to the person identification numbers ID, respectively, 
and each of which is loaded with the line numbers LN 
assigned to the subscriber lines L. Each line number 
LN in the identification memory area 27 specifies a 
neighboring one of the subscriber lines, namely, telephone 
sets near to each person. Thus, the person identification 
numbers ID are made to correspond to the line numbers 
in the identification memory area 27. it is therefore 
possible to detect each position of the specific persons 
by searching the identification memory area 27 by the 
use of the person identification numbers ID and by reading 
the line numbers LN out of the identification number 
area 27. • 

The illustrated exchange 11 further comprises 
an identification number receiver (ID REC ) 31 for receiving 
the identification number signals (ID) and first and 
second talkie units or trunks, namely, audio response 
units or trunks TK ± and TK 2 which are operable in a 
manner to be described later. 

Referring to Fig. 4 together with Figs. 1 through 
3, operation of the system will be exemplified in connec- 
tion with the first person A which is given the first 
identification number ID 1 and his seat in the first 
zone z 1 , as illustrated in Fig. l. The first zone Z ]L 
may be called a home zone for the first perscn A. The 
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first person A always has the first radio transmitter 
TX 1 with him either in his pocket j3r^otherwise . The 
first identification number IDj^ is generated in the 
manner described with reference to Fig. 2 by the first 
radio transmitter TX 1 as the radio signal, as illustrated 
at a transmitter step TS^^ in Fig. 4. 

The radio signal representative of the first 
identification number ID 1 is received by the first radio 
receiver RX X placed in the first zone Z ± as long as 
the first -person A is present in his own seat, as shown 
at a first receiver step RS ]L in Fig. 4. As previously 
mentioned in conjunction with Fig. 2, the first identifi- 
cation number ID 1 is carried by each burst intermittently 
appearing at the first period t^ On reception of the 
first identification number ID 1 only one time, the first 
person A in question may happen to merely pass by and 
may not be staying in the first zone Z^. 

In order to confirm stay of the first person 
A in the first zone the first radio receiver RX 1 

monitors whether or not the first identification number 
1D 1 is consecutively received twice or more, as shown 
at a second receiver step RS 2 in Fig. 4. When the first 
identification number ID^^ is successively received plural 
times, the second step RS 2 proceeds to a third receiver 
step RS 3 - Otherwise, the second receiver step RS 2 returns 
back to the first step RS 1 . 

At the third receiver step RS., the first radio 
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number ID 1 was already registered in the first radio 
receiver RX^ If the first identification number ID^^ 
is not registered in the first radio receiver RX^ yet, 
the first radio receiver RX.^ registers the first identifi- 
cation number ID 1 at a fourth receiver step RS 4 through 
the subscriber line 

When the first identification number ID^ was 
already registered in the first radio receiver RX^ 
the first radio receiver RX^ must monitor whether or 
not the registered number., namely, the first identif icatic 
number ID^ is to be erased or released from the exchange 
11 because the first person A may move from the first 
zone Z 1 to another one. For this purpose, the first 
radio receiver RX 1 supervises lapse of a first predeter- 
mined duration T 1 by the use of a timer (not shown) 
at a fifth receiver step RSg. The first predetermined 
duration may be, for example, one minute. 

After lapse of the predetermined duration T^, 
the fifth receiver step RS 5 is followed by a sixth receive 
step RSg at which the receiver RX^ judges whether or 
not the first identification number ID^ is being received 
by the first radio receiver RX^. On reception of the 
first identification number ID^, the sixth receiver 
step RSg returns back to the first receiver step RS^ 
Otherwise, the sixth receiver step RS g is followed by 
a seventh receiver step RS ? at which the first radio 
receiver RX^ sends the exchange 11 an erasure signal 
indicative of erasure of the registered, namely, first 
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In Fig. 4, the exchange 11 is put into a standby 
or waiting state at a first exchange step ES^ for awaiting 
reception of any electric identification number signals 
representative of the person identification numbers 
ID. At a second exchange step ES 2 following the first 
exchange step ES r the exchange 11 receives the first 
identification number tt^ at the identification number . 
receiver (ID REC) 31 (Fig. 3) thereof. The central 
control unit 21 is operated at a third exchange step 
ES 3 in a known manner to detect the line number of the 
subscriber line through which the first identification 
number ID 1 is received. In the example being illustrated, 
the line number LN 1Q of the subscriber line L 1Q is detected 
by the central control unit 21. 

After detection of the line number LN 1Q , the 
central control unit 21 detects whether or not the received 
identification number, namely, TD 1 is sent from the 
home zone Z ± , as shown at a fourth exchange step ES 4 . 
If the first identification number ID X is sent from 
the home zone Z y the central control unit 21 accesses 
the identification memory area 27 (Fig. 3 ) at a fifth 
exchange step ES. to memorize the line number LN 1Q in 
a specific one of the second memory addresses that is 
assigned to the first identification number ID^ Thus, 
the line number LM, for the first person A is memorized 
in the identification number memory 2 7 in correspondence 
to the first identification number IC 1 for the first 
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person A as long as he is staying in the first or home 
zone Z^. 

On the other hand, when the first identification 
number ID^ is not sent from the first or home zone Z^, 
5 the specific address for the first identification number 

ID^ is loaded at a sixth exchange step ES g with a selected 
one of the line numbers which are assigned to each of 
the remaining zones, namely, the second or the third 
zones Z 2 or Z^. The selected line number may be, for 

10 example, a pilot number of each zone. In the example 
being illustrated, the line numbers LN 2Q and LN 3Q are 
memorized in the specific address for the first identifica 
tion number ID 1 when the first person A is staying in 
the second and the third zones Z 2 and Z^, respectively. 

15 At a seventh exchange step ES ? , the central 

control unit 21 judges whether or not the erasure signal 
is sent from the first radio receiver RX 1 to erase content 
of the specific address which are related to the first 
identification number ID^. Responsive to the erasure 

20 signal, the central control unit 21 erases the contents 
of the specific address, as shown at an eighth exchange 
step ESg. 

The erasure signal is produced either during 
a short absence of the first person A or during his 
25 long absence. During the short absence, the first person 
A may be in course of moving from one zone to another. 
During the long absence, the first person A is probably 
absent frorr. the limited area. Under the circumstances, 
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registration is made at a ninth exchange step ES g in 
the specific address for the first identification number 
ID 1 to indicate that the first person A is in course 
of movement. After the registration, the central control 
unit 21 times a second predetermined duration T 2 of, 
for example, five minutes at a tenth exchange step ES 1() . 

Lapse of the second predetermined duration T 2 
may regard the first person A as absent from the limited 
area. In the example, the central control unit 21 detects 
presence or absence of a request for registration related 
to the first identification number ID L at an eleventh 
exchange step ES X1 after lapse of the second predetermined 
duration T 2 . Thereafter, the central control unit 21 
registers absence of the first person A in the specific 
address for the first identification number 1D 1 at a 
twelfth exchange step ES 12 • 

After registration of absence, the twelfth exchange 
step ES 12 is followed by the second exchange step ES 2 
mentioned before. 

It is readily understood from the above that 
the line number LN 1Q for the telephone set f 1Q is memorized 
in the specific address assigned to the first identifica- 
tion number ^ as long as the specific person A is 
present in the first zone Z^. 

Let the first person A leave his seat and meet 
another person C in the second zone Z 2 to make arrangements 
with him. In this event, the radio signal generated 
by the first radio transmitter TX. can not be received 
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by the first radio receiver RX^ because it is very weak 
in intensity as mentioned before when the first person 
A arrives at the seat of another person C. Instead, 
the second radio receiver TX- in the second zone Z 
receives the radio signal of the first radio transmitter 
TX^. Inasmuch as the second radio receiver TX 2 and 
the telephone set T 2Q are connected to the subscriber 
line in common, the first identification number 

ID^ is sent through the subscriber line to the exchange 

11. When the first identification number ID 1 is detected 
from the radio signal twice or more in the manner illust- 
rated in conjunction with Fig. 4, the identification 
memory area 2 7 is renewed from the line number LN^ Q 
into the line number LN 2 q at the specific address assigned 
to the first identification number ID^. 

This means that a terminating call for the first 
person A is transferred to the telephone set T 2Q placed 
at the seat of the second person D while th^ first person 
A is staying in the second zone Z 2 « In other words, 
the terminating call for the first person A is not trans- 
ferred to the telephone set T 21 placed at the seat of 
the person C talking with the first person A. However, 
no problem might occur because each zone is very narrow. 

Thus, the identification memory area 27 is succes- 
sively and automatically renewed at the specific address 
assigned to the first identification number ID^ as the 
first person A moves in the limited area. Similar opera- 
tion is carried out as regards the second and the third 
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persons D and E. 

From the above, it is readily understood that 
the identification memory area 27 is renewed only when 
each specific person changes the zones from one to another. 
Accordingly, it is possible to prevent the subscriber 
lines, such as L 1Q , L 2Q , and L 3() , from being occupied 
by the radio receivers for a long time. Consequently, 
usual communication is also carried out through the 

subscriber lines I» 10 ' L 20' and L 30* 

Referring to Fig. 5 afresh and Figs. 1 and 3 
again, operation of the central control unit 21 will 
be described on the assumption that the exchange 11 
receives a terminating call through one of the subscriber 
lines L and the external lines EXT, as shown at a first 
processing step PS 1 in Fig. 5. The terminating call 
is accompanied either by a directory number TEL or by 
a person identification number ID. If the directory 
number TEL is detected at a second processing step PS 2 , 
the central control unit 21 rings one of the telephone 
sets that is indicated by the directory number TEL, 
as shown at a third processing step PS 3 - 

If the terminating call carries the person identi- 
fication number ID, the central control unit 21 accesses 
the identification memory area 2? at a fourth processing 

step PS to detect contents of ar. address assigned to 
4 

the person identification number ID at a fifth processing 
step PS- . When the contents of the address in question 
are indicative of the fact that -r.e person for the person 
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identification number ID is in course of moving, as 

illustrated at the ninth exchange step ES g , the central 

control unit 21 energizes the first talkie unit TK^ 

(Fig. 3) at a sixth processing step PS,-. The first 

o 

talkie unit TK^^ gives information upon a short absence 
in the form of an audio signal. 

Unless the person under consideration is in 
course of movement, the fifth processing step PS 5 is 
followed by a seventh processing step PS ? at which the 
central processing unit 21 judges -whether or not he 
is absent from the limited area. When absence of the 
person is registered in the manner illustrated in conjunc- 
tion with the twelfth exchange step ES^ of Fig* 4, 
the second talkie unit TK 2 is energized to give information 
upon a long absence of the person assigned with the 
person identification number ID in question at an eighth 
processing step PSg. Otherwise, the seventh processing 
step PS 7 is succeeded by a ninth processing step PS g 
at which the line number LN is detected from the contents 
of the address for the person identification number 
ID. 

The central control unit 21 judges at a tenth 
processing step PS 1Q whether or not the subscriber line 
L specified by the line number LN is put into a busy 
state. Unless the subscriber line LN is busy, the central 
control unit 21 rings one of the telephone sets that 
is placed in a destination one of the zones Z and is 
connected to the subscriber line LN in the destination 
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zone, as shown at an eleventh processing step PS^. 

In the example being illustrated, the telephone 

sets in the destination zone are successively searched 

to detect an idle one of the telephone sets in the order 

of priority predetermined in the destination zone when 

one of the telephone sets in the destination zone is 

put into a busy state. For this purpose, the central 

control unit 21 matches, states of the subscriber lines 

L included in the destination zone in the order of the 

priority.- For example, judgement is made at a twelfth 

processing step PS 12 to indicate whether or not the 

subscriber line of second priority is busy. Similarly, 

judgement is made as regards the subscriber line of 

third priority at a thirteenth processing step PS 13 . 

At any rate, one of the telephone sets is rung 

in the destination zone at the eleventh processing step 

PS llf if an idle one of the subscriber lines L is found 

out. Thus, a destination of each specific person is 

automatically sought by the central control unit 21 

with reference to each person identification number 

ID to ring a neighboring one of the telephone sets through 

the switch unit 22. When all of the subscriber lines 

L are regarded as busy at a fourteenth processing step 

PS, , a busy tone is produced as shown at a fifteenth 
14 

processing step PS 15 - Thus, a combination of the central 
control unit 21 and the switch ur.it 22 serves to transfer 
the terminating call and may be called a call transfer 
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From the above , it is readily understood that 
the above-mentioned call transfer is carried out only 
wrfen one of the person identification numbers ID is 
given to the exchange 11. If a particular one of persons 
is informed of the one of the person identification 
numbers assigned to a specific person and calls the 
specific person by the use of the one person identification 
number only in case of emergency, an emergent call alone 
is favorably transferred to the specific person. In 
addition, the call transfer is carried out without any 
manual operation. 

Referring to Figs. 6, 7, and 8, an automatic 
call transfer system according to a second embodiment 
of this invention carries out automatic call transfer 
by the use of first through n-th burst successions as 
illustrated along top through bottom lines TX 1 to TX R 
of Fig. 6. More particularly, each burst succession 
has a pair of bursts each of which carries a person 
identification number assigned to each specific person. 
The bursts of each pair consist of a leading and a trailing 
one - 

The illustrated leading bursts of each burst 
succession are repeated at a period peculiar to the 
burst succession, like the burst successions illustrated 
in Fig. 2. Therefore, the first burst succession illust- 
rated along the top line TX 1 of Fig. 6 includes the 
leading bursts appearing in the first period t ± as shown 
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successions TX 2 to TX n include the leading bursts having 

the second through n-th periods t 2 to t n , respectively. 

The leading bursts of each burst succession 

are followed by the trailing bursts spaced apart from 

the leading ones with a time interval /Jt ]L , At 2 , 

or 4t left therebetween. The time intervals A J t 1 through 
n 

At. are inherent to the burst successions TX X to TX n , 
n 

respectively, and shorter than the periods, respectively. 
Thus, each burst succession has the period, such as 
t x , t 2 , or t n , and the time interval, such as 

At ir dt 2 , or 4t n , peculiar thereto. 

Let the leading bursts of the first through 
n-th burst successions happen to appear in a single 
zone simultaneously with one another at a time instant 
t Q in Fig. 6. In this event, the radio receiver RX 
can not distinguish the person identification' numbers 
ID from one another. However, the radio receiver can 
receive each person identification number twice after 
both of each time interval At (suffixes omitted) and 
each period t. The person identification numbers are 
therefore rapidly detected twice or more from each burst 
succession in comparison with the burst successions 

illustrated in Fig. 2. 

In Fig. 7, each radio transmitter TX comprises 
first and second timers 36 and 37 for measuring each 
period t and each time interval A t both of which are 
peculiar to the burst succession, respectively. The 
first and seccnd timers 36 and are always energized 
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by a battery 39 to produce a succession cf first pulses 
P^ st each period t and a succession of second pulses 
P^ appearing when each time interval At lapses after 
the first pulses P^. The first and the second pulses 
and P 2 last during the bursts. 

A switch 41 is closed during presence of the 
first and the second pulses P^ and ? 2 to intermittently 
connect the battery 39 to an identification signal circuit 
43. The identification signal circuit 43 comprises 
an identification (ID) number generator 45, a modulator 
46, and an amplifier 47, which are all simultaneously 
energized by the battery 39. The person identification 
number is intermittently generated by the identification 
number generator 4 5 and is subjected to modulation and 
amplification by the modulator 4 6 and the amplifier 
47 to be produced as a radio signal through an antenna 
48. 

The radio signal is received by a radio receiver 
RX illustrated in Fig. 8 and is ser.- through a reception 
antenna 51 to a decoding circuit 52 to be decoded into 
a decoded signal representative of the person identifica- 
tion number ID. The decoded signal is memorized in 
an identification number memory 53 and is counted by 
a counter 54 which is counted up a* every reception 
of the decoded signal. When the same decoded signal 
is received twice or more, the identification number 
memory 53 sends the decoded signal through a sender 
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indicated at L , , L . and L . 

cl± az » Itl 

A busy detector 59 is coupled to the sender 

56 and the selector 57. The busy detector 59 successively 

searches the subscriber lines L , to L to detect an 

a x ciiu 

5 idle one of the subscriber lines L , to L . On detection 

a jl am 

of the idle subscriber line, the busy detector 59 connects 
the selector 57 to the idle subscriber line. As a result, 
the decoded signal carrying the person identification 
number is sent through the idle subscriber line to the 

TO exchange H. The illustrated radio receiver RX is assigned 
with a plurality of the subscriber lines L al to L^. 

As mentioned before, the terminating call is 
automatically transferred to each of the specific persons 
given the person identification numbers even when each 

15 specific person frequently changes a destination from 
one to another in the limited area and even when each 
specific person forgets to inform of change of the destina- 
tion. In addition, the above-mentioned call transfer 
can be individually carried out about each of persons 

20 to which a single telephone is dispensed, when the differ- 
ent person identification numbers are assigned to the 
respective persons • 

The periods t 1 through t n of the bursts may 
be decided in consideration of the number of the specific 

25 persons, areas of the zones, and electric power of the 

radio transmitters. Preferably, the periods t are longer 
than a time necessary for passing through each zone. 
Anyway, production of the bursts results in a reduction 
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of electric power consumption in each radio transmitter 
TX. 

In addition, each of the radio receivers may- 
convert the person identification number ID into an 
electric signal of a frequency band higher than an audio 
frequency band* The electric signal may thereafter 
be subjected to demodulation by the exchange 11 to be 
rendered into the audio frequency band* Instead of 
searching an idle of the subscriber lines, an offering 
connection may be made to preferentially carry out call 
transfer on reception of a terminating call when a sub- 
scriber line in question is busy. 

While this invention has thus far been described 
in conjunction with a few embodiments thereof, it will, 
readily be possible for those skilled in the art to 
put this invention into practice in various other manners . 
For example, each radio receiver may directly transfer 
the received person identification numbers ID to the 
exchange 11 without passing through the identification 
memory 53 as illustrated in Fig. 8. In this event, 
the central control unit 21 should carry out operations 
as illustrated at the second through seventh receiver 
steps RS 2 to RS 7 (Fig. 4) instead of the radio receivers 
RX, although the subscriber lines L 20' and L 30 

may be occupied by the radio receivers RX for a long 
time. The radio receivers RX may not always be connected 
in parallel to the telephone sets, such as ^20' 
and T _ n , but rr.ay be connected through exclusive lines. 
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The bursts illustrated in Figs. 2 and 6 may be variable 
in their periods and time intervals to avoid concurrent 
occurrence of the bursts. In lieu of the bursts, the 
person identification numbers ID may be produced in 
a frequency division fashion when the exchange 11 has 
a comparatively small capacity and may be continuously 
produced by each radio transmitter. The exchange may 
not be a private branch exchange. When the receivable 
zones Z^, Z^t and are partially intersected to one 
another, each person identification number may be received 
by a plurality of the radio receivers RX. If an inter- 
sected portion includes the home zone, the person identi- 
fication number may be registered in the home zone in 
preference to the other zone or zones. If no home zone 
is included in the intersected portion, the person identi- 
fication number may be registered in one of the receivable 
zones that receives a new one of the person identification 
numbers. The receivable zones may not always cover 
the whole of the limited area because the short absence 
can be indicated in the illustrated system^ 

Furthermore, ultrasonic waves may be used to 
couple the transmitters TX to the receivers RX instead 
of the radio signals. An inductive radio method may 
be used to couple the transmitters TX and the receivers 
RX. 

In any event, no manual operation is necessary 
to register each line number of the destination zone 
because each line numbers is successively and automatically 
memorized and renewed in the i cent if ica t ion memory area 27. 
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CLAIMS : 

1. In an automatic call transfer system for 
nse in automatically carrying cut transfer of a call 
by the use of an exchange which is coupled through sub- 
scriber lines to telephone sets, respectively, said 
telephone sets being specified by line numbers correspond- 
ing to said subscriber lines, respectively, and being 
distributed in an area so as to be utilized by persons 
movable in said area, the improvement wherein: 

a person identification number is assigned to 
oach of specific ones of said persons so as to identify 
^aid each specific person; 

said system comprising: 

a plurality of receiving means coupled to said 
exchange and having receivable zones into which said 
lrea is divided so that at least one of said telephone 
: ° ts is included in each of said receivable zones, each 
N r said receiving means being for receiving an identifica- 
tion number signal representative of said person- 
oentif ication number; and 

signal generating means conveyed by said each 
•^ecific person for generating said identification number 
ignal such that it is received by a selected one of 
^id receiving means when said each specific person 
s staying in the receivable zone for said selected 
: *e of said receiving means; 
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(Claim 1 continued) 

said exchange comprising: 

memory means coupled to said receivers for memoriz- 
ing specific at least one of the line numbers of the 
receivable zone for said selected one of said receiving 
means in correspondence to said identification number 
signal ; and 

call transferring means coupled to said memory 
me.ans and responsive to the call carrying said person 
identification number for transferring the call to the 
telephone set specified by said specific at least one 
of said line numbers with reference to the memorized 
identification number signal. 

2. An automatic call transfer system as claimed 
in Claim 1, wherein said signal generating means produces 
said identification number signal in the form of a radio 
signal while each of said receivers produces an electric 
identification signal representative of said person 
identification number in response to said radio signal. 

3. An automatic call transfer system as claimed 

in Claim 2, wherein said signal generating means comprises: 
burst producing means for producing a succession 

of bursts each of which carries said identification 

number signal and has a predetermined period peculiar 

to said person identification number; and 

means for producing said succession as said 

radio signal. 
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4 . An automatic call transfer system as claimed 
in Claim 2, wherein said signal generating means comprises: 

burst pair producing means for repeatedly producing 
a pair of bursts each of which carries said person identi- 
fication number/ said bursts of each pair appearing 
with a burst interval left therebetween and being specific 
to said person identification number; and 

means for producing said pair of bursts as said 
radio signal. 

5 . An automatic call transfer system as claimed in. any of 
claims 2 to 4, wherein each of said receiving means comprises: 

local memory means for memorizing said electric 
identification signal; and 

sending means for sending said memorized electric 
identification signal to said exchange only on occurrence 
of variation of the person identification number conveyed 
by said radio signal. 

6 . An automatic call transfer system as claimed 
in Claim 5, wherein each of said receiving means further 
comprises: 

monitoring means coupled to said sending means 
and the subscriber lines for each receivable zone for 
monitoring the subscriber lines to detect an idle one 
of the subscriber lines and to deliver said memorized 
electric identification signal to said idle subscriber 
line . 
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7 . An automatic call transfer system as claimed in any of 
claims 1 to .6 ,wherein said signal generating means is 
coupled to each of said receivers by the use of ultrasonic 
v/aves . 
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